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There seems to be only one remaining possibility, namely, that the illusion is produced by certain depth cues of the two-dimensional projections of the figures. The retinal image itself is two-dimensional, so the correct perception, or real depth, must be constructed from the available depth cues. These include the usual cues to real depth, such as convergence, stereopsis, interposition, and so forth. And, if perspective theory is correct, they also include the perspective features of the two-dimensional retinal image that are assumed to produce constancy scaling.
There are, then, two sets of depth cues, one 'real' and one hypothesized by perspective theory. These two sets of cues can act in concert or in opposition. If the real depth cues oppose the perspective Figure 3 shows the mean judgments of the three-dimensional stick figures. The upward slope of the curve demonstrates that these stick figures also produced the illusion. In the critical comparison, however, the mean difference between the inward and outward orientation was only .17 mm., which did not approach significance. Thus, these data also contradict perspective theory.
Miscellaneous results. A few minor results from the analyses should also be reported. In Experiment I, there was a significant increase over trials in mean response, from 132.5 mm. in the first trial block to 139.6 mm. in the last trial block. This increase may have been caused by the response mechanism, which was somewhat inconvenient to control. At any rate, no such increase was obtained in the other two experiments, in which the line-marking response was employed.
In Experiment III, the two-dimensional stick figures also showed the illusion, the mean judgments being 128.7 and 135.7 mm. for the inward and outward wings. In comparison, the mean judgment for the wingless control stick was 130.8 mm. These data show an asymmetry similar to the nonlinearity in Figure 3 . Possibly, this reflects a contrast effect, as mentioned by Miiller-Lyer.6 Experiment I showed a significant decrement in the magnitude of the illusion over trials. This result agrees with the practice decrement reported for two-dimensional figures.' The illusion still persisted at the last trial block, however, and no decrement was found in Experiment II. Experiment III showed a small, but nonsignificant, decrement in the illusion for both the two-and three-dimensional stick figures. These cues are hypothesized to produce a constancy correction for implied distance that expands or contracts the apparent length of the central axis.
DISCUSSION

The present three-dimensional Miiller-Lyer figures appear to provide a critical test of Gregory's perspective theory of geometrical illusions (n. 2). If this theory is to account for the illusion obtained
But three-dimensional figures also contain a second set of depth cues, cues that produce the perception of their real depth. The critical comparison is, then, between the same figure in its outward and inward orientations, as illustrated in Figure ic and id respectively. In the outward orientation, the two sets of depth cues disagree; in the inward orientation, they agree. Perspective theory then implies that the size of the illusion should be less in the former case than in the latter. It should be noted that this is a direct test of the perspective/constancy-scaling hypothesis. Other factors might play a role, but if perspective has any effect at all, then it should have appeared in the relevant comparison. Contrary to perspective theory, no such effect was obtained.
Perspective theory can hardly argue that the hypothesized constancy scaling does not apply to the three-dimensional figure, for then the theory cannot account for the strong illusion that these figures give. A new explanatory principle would then be required, one that presumably would explain the two-dimensional illusion at the same time. The only theoretical alternative, then, would be to argue that the perception of length is completely independent of the perception of real depth. This would be sufficiently remarkable that it may merit some consideration. However, it is not consistent with the idea that the object has a unitary perception.
Strictly speaking, the present test applies only to Gregory's perspective/constancy-scaling interpretation of the Miiller-Lyer illusion. However, it would seem that the same logic would apply to the general perspective hypothesis of this illusion, regardless of the mechanism of its operation. How far these results may generalize to other illusions is uncertain. Our observations do indicate a constancy-scaling effect in the Necker cube, and Jeffrey has reported analogous effects in other reversible figures.8 On the other hand, Fisher has reported no effect when subjects assume different perspective orientations of the ordinary Miiller-Lyer figure.9 For the standard illusion, therefore, it may be most profitable to seek the explanation elsewhere. There is another approach to the illusions that has nearly as long a history as perspective theory. These are the 'total impression' theories that emphasize judgmental processes rather than sensoryperceptual factors.'0 Gregory has criticized the total-impression theories as being nontheories, incapable of definite prediction."l More recently, however, two mathematical formulations of this type have been suggested. Restle and Merryman have applied adaptation-level theory to the analysis of certain illusions.12 Anderson has given a development based on integration theory and functional measurement.13 Both these formulations make quantitative predictions that have enjoyed some provisional success. 
